Abstract The view that Attention Deficit/Hyperactivity Disorder (ADHD) is associated with a diminished ability to control interfference is controversial and based exclusively on results of (verbal)-visual interference tasks, primarily the Stroop Color Word task. The present study compares medication-naïve children with ADHD (n=35 and n=51 in Experiments 1 and 2, respectively) with normal controls (n=26 and n=32, respectively) on two interference tasks to assess interference control in both the auditory and the visual modality: an Auditory Stroop task and a Simon task. Both groups showed reliable but equal degrees of interference on both tasks, suggesting that children with ADHD do not differ from normal controls in their ability to control interference in either modality. These inconsistent results might be attributable to different and even incorrect quantification methods of the interference score (Lansbergen et al.). All meta-analyses were almost exclusively based on studies that employed the Stroop Color-Word task to measure interference control.
Interference control encompasses both the ability to inhibit selectively the processing irrelevant information and the ability to inhibit automatic response tendencies in order to perform a more controlled action. Although there is a relation between inhibition and interference control functions (Friedman and Miyake, 2004) , not all inhibitionrelated functions are equally impaired in individuals with ADHD. While the preponderance of the evidence indicates that individuals with ADHD are impaired on response inhibition tasks, (Alderson et al. 2007; Lijfijt et al. 2005; Oosterlaan et al. 1998) , the evidence for a deficit in interference control in ADHD is less clear. Interference control is an important aspect of 'executive functioning', which is incorporated in influential theoretical models of ADHD (Barkley 1997; Pennington and Ozonoff 1996; Sergeant 2005; Sonuga-Barke 2003) .
Interference control is typically measured with tasks that elicit conflict between an automatic response and a more controlled action, such as the Stroop Color-Word task (Stroop 1935; see for review MacLeod 1991) . Interference control in ADHD is recently addressed in as much as six meta-analyses (Fraizer et al. 2004; Hervey et al. 2004; Homack and Riccio 2004; Lansbergen et al. 2007; Schwartz and Verheaghen 2008; Van Mourik et al. 2005) with mixed results: Mean weighted effect sizes (Cohen's d) ranged from 0.15 (Hervey et al.) to 0.54 (Frazier et al.) . These inconsistent results might be attributable to different and even incorrect quantification methods of the interference score (Lansbergen et al.) . All meta-analyses were almost exclusively based on studies that employed the Stroop Color-Word task to measure interference control.
Regions of the brain that are involved in interference control include the anterior cingulate cortex and the dorsolateral prefrontal cortex (MacLeod and MacDonald 2000; Peterson et al. 2002) . Volumetric abnormalities in these regions have been shown in individuals with ADHD (Seidman et al. 2006 ) and patterns of brain activation during interference tasks differ between ADHD groups and normal control groups (Bush et al. 1999; Schulz et al. 2005; Vaidya et al. 2005; Zang et al. 2005) . Surprisingly, at the performance level, no weakness in interference control was found in ADHD groups in these studies. This might be due to the very small sample size (eight to ten participants per group) employed in these studies. Another possibility is that the presumed deficit in interference control in ADHD is minor or only present in a small subsample.
The Stroop Color-Word task is an elegant task to investigate interference control but has limitations in research on ADHD. Children with ADHD encounter difficulties with the baseline conditions (color naming and word reading) of the Stroop Color-Word task, probably caused by a rapid naming deficiency (Tannock et al. 2000) . Blue-yellow color perception problems may contribute to slower color naming (Banaschewski et al. 2006 ). Another limitation is that automatic reading skill is a prerequisite for the Stroop Color-Word task but reading disability tends to co-occur in approximately 20% of the individuals with ADHD (Del'Homme et al. 2007) . Therefore, alternative methodologies are needed to answer the question whether children with ADHD have a deficit in interference control.
One alternative may be a Flanker task (Eriksen and Schultz, 1979) , in which the individual is required to respond to a central arrow that is flanked by arrows that point in the same direction (congruent condition) or in the opposite direction (incongruent condition). Various studies (see for example Crone et al. 2003; Jonkman et al. 1999; Scheres et al. 2004; Van Meel et al. 2007 ) indicate that children with ADHD are more sensitive to interference in Flanker tasks: Children with ADHD make more errors or disproportionally slow down in the incongruent condition compared with the congruent condition. Negative findings for group differences have also been reported (for example Booth et al. 2007) . A possible confounding influence in the Flanker task is that children with ADHD have more problems restricting their visual attention to a limited spatial area resulting in more interference from the incongruent flankers. In support of this, Crone et al. (2003) showed that, in contrast to normal control children, children with ADHD slowed down more, when congruent flankers were introduced compared with a condition without flankers. Selective attention deficits in ADHD have not only been shown in the visual domain, but also in the auditory domain (Brodeur and Pond 2001; Jonkman et al. 1997) , which suggests that the ability to focus attention and ignore irrelevant information is a more general problem in ADHD.
To determine the nature of the presumed deficit in interference control in ADHD, it is important to know whether this deficit is still present when the ability to restrict one's attention to a limited area is controlled. This can be achieved with interference tasks in which the conflicting information is incorporated in the stimulus itself, such as for example in a Simon task (Simon 1990) or in a Counting Stroop task (Bush et al. 1998) . In these tasks, the degree to which the conflicting information is processed is not partly dependent on the ability to focus attention, but relies solely on the ability to suppress the processing of conflicting information. Such interference tasks have been used in various behavioral and functional imaging studies of ADHD with mixed results. Most studies (Albrecht et al. 2008; Bush et al. 1999; Drechsler et al. 2005; Rubia et al. 2007; Schulz et al. 2005; Smith et al. 2006; Zang et al. 2005) reported no specific behavioral deficit in interference control in ADHD, while only one study reported specific difficulties in interference control in an ADHD group (Kaufman and Nuerk 2006) .
The failure to find group differences in interference control at the performance level in functional imaging studies (Bush et al. 1999; Schulz et al. 2005; Smith et al. 2006; Zang et al. 2005 ) might be due to small sample sizes. The power in fMRI studies is enough to find large effects, typical for functional imaging results, but not for medium or small effects, that are typically found in performance studies. Drechsler et al. (2005) used a very fast stimulus presentation rate (100 ms) and an auditory warning preceded all stimuli. This triggered impulsive responding, resulting in more errors in the ADHD group, hence possibly obscuring the interference effect. Children with ADHD also showed increased error rates to both congruent and incongruent trials in the study of Rubia et al. 2007 . These issues make the negative findings for group differences in interference control less reliable.
Another limitation of these studies is that interference control was assessed only in the visual domain. At this point, nothing is known about the effects of stimulus modality on interference control in children with ADHD. However, two recent meta-analyses, one on response inhibition (Alderson et al. 2007 ) and the other on working memory (Martinussen et al. 2005) in ADHD show that stimulus modality is an important moderator of impaired task performance. Performance deficits were more pronounced in visual tasks than in auditory tasks. Because interference control is related to both response inhibition (Friedman and Miyake 2004) and working memory (Kane and Engle 2003) , it is plausible that interference control in ADHD is more affected in the visual domain than the auditory domain. Therefore, this study assessed interference control in both the auditory and visual modality in children with ADHD. Two different tasks are employed: a newly developed Auditory Stroop task (adapted from McClain 1983) to assess interference control in the auditory domain and a Simon task (Simon 1990 ) to measure interference in the visual spatial domain. An advantage of both tasks is that they are independent of reading ability and that they provide a relative 'pure measure of interference control' in which the interfering information is integrated in the stimulus itself, controlling for selective attention deficits.
Experiment 1

Methods
Participants and Selection Procedure
Thirty-five children with ADHD were recruited through a university affiliated outpatient clinic specialized in the assessment and treatment of ADHD. Twenty-six control children were recruited through local primary schools. All children were between the ages of 8 years and 12 years. Parents completed a written informed consent prior to the study, which was approved by the local ethical committee. The children with ADHD were all identified as meeting the DSM-IV criteria (APA 1994) for ADHD by a multidisciplinary team of professionals. They had never used psychostimulant medication previously.
Assessment included the Dutch version of the Disruptive Behavior Disorder rating scale (DBD; Oosterlaan et al. 2000; Pelham et al. 1992) , completed by parents and teachers of all children. Parents of the children with ADHD were also administered the ADHD, ODD (Oppositional Defiant Disorder) and CD (Conduct Disorder) sections of the Diagnostic Interview Schedule for Children (DISC-IV; Shaffer et al. 2000) , which generates DSM-IV diagnoses. IQ was estimated with two performance and two verbal subtests of the Dutch version of the Wechsler Intelligence Scale for Children, third edition (Kort et al. 2002; Weschler 1991) : Picture Arrangement, Block Design, Arithmetic, and Vocabulary. Reading ability in the ADHD group was assessed with a standard Dutch reading test, the ThreeMinutes-Test (DMT; Brus and Voeten, 1973) . Comorbid reading problems were defined as a standardized score below the 10th percentile. These stringent criteria were applied because there might be a negative relation between reading skill and interference (Protopapas et al. 2007 ).
The children with ADHD entered the study, if they met the DSM-IV criteria for ADHD using the DISC-IV and, in addition, obtained parent and teacher ratings above the 90th percentile on the Inattention and/or the Hyperactivity/ Impulsivity scales of the DBD. Normal controls were required to have scores below the subclinical threshold (90th percentile) on all DBD scales. The mean percentile score for the normal control group was around the 30th percentile, which clearly indicates that the normal controls were free of ADHD related symptoms. An estimated IQ score above 70 was required for all children and they had to be free of any neurological, sensory, or motor impairment or any developmental psychiatric disorder other than ADHD, ODD, CD or dyslexia. All children had normal or corrected to normal vision and children with hearing problems were excluded from the experiments. Subject characteristics are summarized in Table 1 . Groups did not differ in age, male/female ratio or IQ.
Auditory Stroop Task
The Auditory Stroop task (McClain 1983) was adapted for Dutch children. The task consisted of two experimental trial types (congruent and incongruent) and neutral control trials. All stimuli were binaurally presented through headphones at a high (734 Hz) and a low (167 Hz) pitch at approximately 60 dB. The child was instructed to respond to the pitch by pressing one of two response buttons. Half of the participants responded with their left hand to the high stimuli and with their right hand to the low stimuli, and the other half vice verse. The congruent trial types were the Dutch words for 'high' and 'low', presented at a respectively high and low pitch. In the incongruent trials, the word 'high' was presented at a low pitch and the word 'low' at a high pitch. In order to control for possible facilitation effects, two control conditions were included: tones presented at a low and high pitch as well as the Dutch words for 'old' and 'young', presented at a low and high pitch. The neutral words 'old' and 'young' were chosen as a neutral control trials because the words 'high', 'low', 'old' and 'young' are all adjectives and their frequency in spoken Dutch is comparable (CGN, Corpus Spoken Dutch 2004) . A picture of an ear was shown at the centre of a computer screen and was present throughout the task. It then blinked once in a blue color for 300 ms to prime the child to pay attention. The stimuli were presented 500 ms after the prime with a duration of 720 ms. The interstimulus interval (ISI) was 4,000 ms. This interval is relatively long to prevent an impulsive response strategy, such as responding at the first syllable of the word. Because the word meaning interferes with pitch, the participant was required to listen to the word; otherwise, the word could not interfere with the pitch. The task consisted of 256 trials (64 per condition) presented in random order and divided into 4 blocks. Although interference effects are stronger if there are more congruent trials compared to incongruent trials, this experiment consisted of an equal proportion of congruent and incongruent trials. The reason for this was that, if the majority of the trials had been congruent, a failure to maintain the goal of the task (respond to the pitch) might occur, leading to more errors on incongruent trials. It has been shown that individuals with low working memory capacity are especially sensitive to this manipulation compared to individuals with high working memory capacity (Kane and Engle 2003) . Children with ADHD typically have lower working memory capacity compared to normal controls (Martinussen et al. 2005) . Therefore, this manipulation would pose an extra challenge for the ADHD group. Because the goal was to measure interference control as purely as possible, an equal number of trials in each condition was chosen. Pilot results showed that the task was too difficult for children younger than 8 years, hence only children older than 8 years were assessed.
Task instructions were displayed on the computer screen and were read aloud by the child or, if this was too difficult, the experimenter read out aloud the instructions. The children participated in one or two practice blocks, including twenty-four trials with feedback on each response, until the child fully understood the task requirements. After the practice session, the child was instructed to respond as accurately and as fast as possible to the pitch and to ignore the word meaning. The child was informed about his or her performance: mean reaction time, number correct and number of errors appeared on the screen after each block. The dependent variables were mean reaction time (MRT) and percentage of errors.
Statistical Analyses
Children responded slower to the tones than to the incongruent condition, which makes the tones unsuitable as a control condition. MRTs to the words 'old' and 'young' did not differ significantly from MRTs in the congruent condition, suggesting that there was no facilitation effect in this task. Therefore, only the congruent condition was compared with the incongruent condition. MRT was analyzed with a repeated measures ANOVA with one within subjects factor (condition: congruent-incongruent) and one between subjects factor (group: ADHD-normal controls). It was not possible to transform the percentage of errors to approach the normal distribution. Therefore, percentage of errors in the congruent and the incongruent condition were compared with a non-parametric Wilcoxon Rank test. Groups were compared with a Mann-Whitney U test on: (1) percentage of errors in the congruent condition, (2) percentage of errors in the incongruent condition, and (3) the difference in percentage of errors between the congruent and the incongruent condition (interference effect). All analyses were repeated removing those children with comorbid reading problems and the children with the inattentive subtype. The 10th percentile of the interference score (incongruent minus congruent for mean reaction time) was calculated for the normal control group. In order to test whether interference control might be deficient in a subsample of children with ADHD, the participants that had an interference score lower than this 10th percentile were counted in both groups. The relation between, on the one hand, hyperactivity/impulsivity and attention problems and, on the other hand, interference control was examined by computing correlations (Spearman) between the interference scores (incongruent minus congruent for MRT and percentage of errors) and the Inattention and Hyperactivity/ Impulsivity subscales of the DBD for both parent and teacher ratings. Two participants in the ADHD group who had a very low accuracy rate (below 60%) were excluded from the study. The two excluded participants were not entered into the analyses nor represented in any of the data in this paper.
Results
Task and Group Performance
MRT and percentage of errors are displayed in Fig. 1 
Comorbid Reading Problems and ADHD Subtype
To control for the potentially confounding effect of comorbid reading problems, we reanalyzed the data removing those children with comorbid reading problems (n=8). The marginal significant group difference for MRT became non-significant [F(1, 51)=2.87, p=0.096, η 2 = 0.039]. None of the other results differed from the previous analyses in terms of significant and non-significant effects. In order to test if deficient interference control was only present in ADHD combined or hyperactive/impulsive subtype, we removed those children that were diagnosed as ADHD-inattentive subtype (n=15) from the analysis. Again, the marginally significant group difference for MRT became non-significant [F(1, 44)=1.92, p=0.173, η 2 =0.042].
Correlations
In both groups, no significant correlations (n=35 in the ADHD group and n=26 in the normal control group) were found between parent and teacher ratings on the DBD (Inattention and Hyperactivity/Impulsivity subscales) and the interference scores (MRT and percentage of errors): rs ranged between−0.24 and 0.31, all ps>0.085. To confirm and extend the findings of Experiment 1, a second experiment was performed to investigate interference control in the visual-spatial domain. In the second experiment, the Simon task (Simon 1990 ) was used and adapted for children from the age of 6 to measure interference control.
Methods
Participants and Selection Procedure
A subsample (28 children from the ADHD group and 20 children from the normal control group) that participated in Experiment 1 also participated in Experiment 2. An additional 23 children with ADHD and 12 normal controls were recruited according to the selection procedure employed in Experiment 1. All children were between the ages of 6 and 12 years old. Subject characteristics are summarized in Table 2 . Groups did not differ in age, male/female ratio or IQ.
Simon Task
The Simon task consisted of two experimental trial types: congruent trials and incongruent trials. A fixation cross was present throughout the task. An arrow appeared 3 cm left or right of the fixation cross for 500 ms. In the congruent condition, the arrow pointed to the same side as the side on which the arrow appeared and in the incongruent condition, the arrow pointed to the opposite side. The child was required to indicate the direction of the arrow with two response boxes and ignore the side on which the arrow appeared. The ISI was 2000 ms and 224 trials (112 congruent and 112 incongruent) were randomly presented over 4 blocks. The ISI was based on pilot work in which it was tried to evoke strong interference effects and to make the task suitable for even the youngest children in the groups. An equal proportion of congruent and incongruent trials was chosen for the same reason as in experiment 1. The task was designed as a navigation game in which the children had to navigate a spaceship by indicating the direction of the arrow. The testing procedure was the same as in Experiment 1, only the practice session differed in order to encourage children to respond fast. The children first practiced the task in three blocks of 12 trials with feedback ('correct', 'wrong', of ' too slow') on each response. In the first practice block, the children were required to respond to the stimulus within 2000 ms, in the second practice block the response limit was 1750 ms, and in the third practice block Abbreviations: ADHD = Attention Deficit Hyperactivity Disorder, DBD = Disruptive Behavior Disorder rating scale, DISC = Diagnostic Interview Schedule for Children, CD = Conduct Disorder, M = Mean, NC = Normal Control, ODD = Oppositional Defiant Disorder, SD = Standard Deviation, *p<0.05.**p<0.001; a χ the response limit was 1500 ms, which was also the response limit in the experimental task. The dependent variables were mean reaction time (MRT) and percentage of errors.
Statistical Analyses
The statistical analyses were identical to those of Experiment 1 with the addition that correlations were computed between interference measures of the both experiments. One participant from the ADHD group who had a very low accuracy rate (below 60%) was excluded from the analyses. None of the data of this participant is included in any section of this paper.
Results
Task and Group Performance
MRT and percentage of errors are summarized in Fig. 2 . In the ADHD group, two children (out of 51) had an interference score below the 10 th percentile, whereas three children (out of 32) in the normal control group scored below the 10th percentile.
Comorbid Reading Problems and ADHD Subtype All analyses were repeated removing 8 children from the ADHD group with comorbid reading problems and removing 19 children with ADHD-inattentive subtype. None of these results differed in terms of significant and non-significant effects from the results obtained in the entire group.
Correlations
In the ADHD group, no meaningful relationships were revealed between the interference measures and the subscales of the DBD: rs ranged between −0.29 and 0.11, all ps>0.121. In the normal control group, a significant correlation was found only between the interference score (percentage of errors) of the Simon task and the Inattention subscale of the teacher DBD: r=0.52, p=0.002. However, no such relation was found in the entire group. No meaningful relation was found between the interference scores of the Simon task and the Auditory Stroop task: rs ranged between −0.17 and 0.11, all ps> 0.486.
Discussion
This study was conducted to address the question whether children with ADHD have a diminished ability to control Fig. 2 Mean reaction time and percentage of errors (with standard deviations) in the Simon task for the normal control and ADHD group interference in both the auditory and the visual modality. The incongruent stimuli from the Auditory Stroop task and the Simon task evidently caused response conflict in both groups of children, thereby validating the tasks. This robust interference effect was reflected by increased response latency and an increased error rate in the incongruent condition compared with the congruent condition. The clear absence in both tasks of a significant group by condition interaction (F-values were below 1 and p-values above 0.50) convincingly demonstrates that both groups showed equal degrees of interference both in terms of reaction time and errors. These results seem to suggest that children with ADHD do not differ from normal controls in their ability to control interference and converge with recent empirical work that also reports the absence of a specific performance deficit in interference control in ADHD (Albrecht et al. 2008; Bush et al. 2008; Drechsler et al. 2005; Marchetta et al. 2008; Pritchard et al. 2007; Rubia et al. 2007 ). The finding that this effect was the same across two different interference tasks that differed in modality speaks to the reliability and generalizibility of the findings.
Surprisingly, the degree of interference in the Auditory Stroop task did not correlate with the interference effect in the Simon task. However, it has previously been found that even interference scores between different visual interference tasks do not correlate with each other (Stins et al. 2005) . Possible explanations for the lack of correlations between different interference tasks may be due to modest reliability of interference scores in children (see Stins et al. 2005) , because brain regions involved in interference control are not identical (Fan et al. 2003) , or simply because different task characteristics such as modality (auditory versus visual) or task pace.
Inattention, as rated by the teacher, correlated with the interference score of the Simon task, but only in the normal control group. However, this result should be interpreted with caution, because one third of the children in the normal control group received a score of 'zero'on this subscale, and this relation was not found in the entire group. The relationship between neurocognitive deficits and behavioral problems is a complicated one and probably dependent on multiple factors such as for example motivation and cognitive strategies to compensate for problems to regulate behavior. Recent models (Sergeant 2005; Sonuga-Barke 2003; Willcutt et al. 2008 ) emphasize that there is not a single core deficit in ADHD, but rather multiple pathways that may lead to the diverse attentional and behavioral problems that characterize this heterogeneous disorder. In this study, there was no evidence that a subgroup of children with ADHD showed poorer interference control. This finding indicates that interference control per se is presumably not one of the pathways that leads to attentional and behavioral problems in ADHD.
Furthermore, the results did not change if children with the inattentive subtype were excluded from the analyses. Thus, a deficit in interference control does not seem present in the ADHD group as a whole, nor in the combined or hyperactive-impulsive subtype. These results are in line with previous work that failed to find group differences on neuropsychological profiles between children with the inattentive subtype and the combined subtype (Chhablidas et al. 2001) .
A remarkable finding was that children with ADHD responded slower than normal controls in the Auditory Stroop task, but not in the Simon task. This finding is in contrast with previous research (Alderson et al. 2007; Martinussen et al. 2005) where children with ADHD were less impaired on auditory tasks compared to visual tasks. It is possible that the faster event rate in the Simon task (ISI was 2000 ms) was more arousing for children with ADHD than the slow pace of the Auditory Stroop task (ISI was 4000 ms). It has been repeatedly found that performance of children with ADHD is more impaired if a long ISI is used (Scheres et al. 2001; Wiersema et al. 2006; see Sergeant et al. 1999 for an explanation of event rate effects in terms of the cognitive energetic model). Another possibility could be that an auditory task poses a greater challenge to the attentional resources of children with ADHD: It might be more difficult to keep attention focused on what they hear as opposed to keeping attention focused on a computer screen. However, if the inattentive subtype or children with ADHD and comorbid reading problems were removed from the analyses, there were no significant differences in response speed on the Auditory Stroop task.
The present study further clarifies the controversy on interference effects in ADHD and sheds some light on the question under what conditions children with ADHD demonstrate deficits in interference control. Although there might be a small deficit in interference control, as measured by the Stroop Color-Word task (Carter et al. 1995; Lansbergen et al. 2007; Van Mourik et al. 2005) , this finding does not seem to generalize to other interference tasks such as the Simon task and the Auditory Stroop task. It should be noted that in our tasks as well as in the Stroop Color-Word task, the interfering information was incorporated in the stimulus, thus both conflicting and nonconflicting aspects of the stimulus need to be processed, when the stimulus is perceived, just as in the classic Stroop Color-Word task. The current interference tasks measured the ability to suppress the processing of the irrelevant information and automatic response tendencies. The important ability to focus on what is relevant and ignore irrelevant surrounding information (crucial in Flanker tasks) was not addressed here. Deficits in this important and related aspect of information processing might be present in ADHD, as is shown by impaired performance on Flanker tasks (Crone et al. 2003; Jonkman et al. 1999 , Scheres et al. 2004 Van Meel et al. 2007) . It has been shown that children with ADHD are less sensitive to the nature of distracters (incongruent or neutral) than normal controls, but slow down more than normal controls when distracters were introduced (Brodeur and Pond 2001; Crone et al. 2003) . However, distraction that is not conflicting and unrelated to the task may even have beneficial effects on task performance of children with ADHD, possibly by increasing their arousal to an optimal level (Van Mourik et al. 2007 ). These results indicate that the extent to which irrelevant information disrupts or improves performance is task or situation dependent and that dealing with response conflict that is elicited by incongruent stimuli per se is unlikely to be disrupted in ADHD.
As noted in the introduction, the neural networks involved in the suppression of interference on various tasks have been shown to differ not only in childhood ADHD (Konrad et al. 2006; Vaidya et al. 2005; Zang et al. 2005 ), but also in adolescence (Schulz et al. 2005) , and adulthood (Bush et al. 1999; Bush et al. 2008) , despite participants with ADHD showing similar task performance compared to normal controls. Increased activation in the fronto-striatal network during interference suppression has been interpreted as reflecting possible compensatory processes, or a greater effort to control interference. These compensatory processes may not be specific for interference control per se, but may be recruited by individuals with ADHD, when they perform difficult cognitive tasks that measure executive functioning (Fassbender and Schweitzer 2006) . Thus, although our results do not support the theory that children with ADHD suffer from a core deficit in interference control, we cannot exclude the possibility that interference control is more effortful in children with ADHD and that performance measures alone may not be sufficiently sensitive to detect difficulties in interference control.
Limitations
A limitation of this study is that the interference effects in our tasks are not as strong as in the classical Color-Word Stroop. Because the tasks consisted of equal numbers of incongruent and congruent trials, interference effects may have been less pronounced compared to other designs. However, the effect sizes of the interference effects were large in both tasks, thus the Auditory Stroop task and the Simon task are sensitive measures of interference control. Another limitation is that, as opposed to the classical ColorWord Stroop, no facilitation effects were found in the Auditory Stroop task. All children responded slower on one of the initial control conditions in the Auditory Stroop task (tones) compared to the other conditions. Spoken language is probably processed faster than tones because children are so familiar with speech. This could make judging tones more difficult, and therefore unsuitable as a neutral control condition. In the Simon task, no neutral control condition was included, thus there was no control for possible facilitation effects. The Auditory Stroop task was only assessed in children above the age of 8 years, because pilot results showed that this task was too difficult for younger children. This is a limitation of the task and it suggests that it may be difficult for younger children to form an association between a word and the pitch or use their former semantic knowledge on the words. The concepts 'high' and 'low' may still pose a challenge for some of the children included in the study, resulting in overall slower reaction times or increased error rates in these children.
Clinical Implications and Future Directions
Apart from a small deficit on the Stroop Color-Word task, children with ADHD do not demonstrate deficits on interference tasks in which the interfering information is integrated in the stimulus. These measures of interference control are unrelated to ratings of inattentive and hyperactive/ impulsive behaviour in ADHD. Therefore, we advise against the use of these sorts of interference tasks in clinical practice as an aid in characterizing the deficits of children with ADHD. However, several issues warrant future research. Most importantly, the relation between aberrant brain activity, on the one hand, and normal performance on interference tasks on the other hand, needs to be elucidated. It is important to determine the factors contributing to this paradoxal result. It might be possible that children with ADHD demonstrate a deficit in interference control only when task demands are high. For example, a very low proportion of incongruent trials or a switch manipulation could be a fruitful approach. Thus, although interference control per se seems to be intact in ADHD, it is possible that individuals with ADHD show a diminished ability to control interference in more complex situations or tasks.
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